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INTRODUCTION 


The faunal studies on the crabs are relatively well made in comparison with other crust- 
acean taxa in Korea. Kim brought together all the species known by that time to issue a 
monograph of Korean crabs (Kim, 1973), in which he described 168 species of 18 families 
in detail. The history of investigations performed prior to the monograph are omitted 
here, for it gave full particulars on the history of them in Korea. Since then, Kim and 
Sakai (1972) described Sakaina koreensis n. sp., and Takeda and Kim (1977) Actumnus 
marissinicus n. sp., with which Kim and Kim (1982) and Kim (1985) reported 6 species 
and 5 species newly known from Korea in their reports respectively. 

Kim (1973a), Kim and Lee (1978), Kim et al. (1979), Kim, Lee and Kim (1979), Kim 
et al. (1981), Kim and Choe (1981), Choe and Kwon (1982), Kim and Kwon (1982), Kim 
et al. (1983), Lee et al. (1984) fragmentally reported the brachyuran fauna from the vari- 
ous regions of Korea-Paekryóngdo and Taechóngdo; Tongkyógryólbiyóldo, Sókto and Ku- 
ngshido; Kójedo and its adjacent five islands; the lower reaches of the Naktong River; 
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CHEJU ISLAND 


p 
CHEJU 1. 
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Fig. 1. The map showing the localities of previous and present collections. 
(@ : present study; O : literature record) 


1. Cheju GM) 2. Samyang (=) 3. Sinch'on Gati) 
4. Choch'ón (HR) 5. Kümnyóng (4) 6. Sehwa (HTE) 
7. Udo CF E) 8. Sóngsanp'o (RIL) 9. P'yosón (RE) 
10. Namwón (Hzc) 11. Wimi (B®) 12. Pomog-ri (HAH) 


13. Sdgwip’o (FRR) 14. Pómsóm CHA) 15. P'óphwan (38) 
16. Kangjóng GLYN) 17. Taep'o CX iii) 18. Chungmun (FX) 
19. Kap'ado (mik E) 20. Marado (EE) 21. Mosülp'o (RE) 
22. Sinch’ang (BE) 23. Kimring (#8) 24. Hyópchae QA) 
25. Piyangdo (Ri) 26. Hallim ($835) 27. Aewól CEH) 
28. Iho-ri (AE) 


Inchón and southern part of Kanghwado; Ulungdo and Tokto; Tókchógdo; the islands adj- 


acent to Wando; Aninjin (Kangwon-do); Kijang (Kyóngsangnam-do) in order respectively. 
On the crabs of Cheju L, Kim and Rho reported 76 brachyuran species of 14 families in 
their report on the benthic animals in Cheju Island region(Kim and Rho,1971). Thereafter 
Kim and Kim(1982), in their report on classification and geographical distribution of Korean 
crabs, reported 93 species of 16 families in Cheju L, and then separated the Cheju area from 
the previous 3 regions (the Sea of Japan, the Korea Strait and the Yellow Sea) in conside- 
ration of the species diversity and the geographical distribution form. 

Summing up the results of the foregoing papers, the total of 180 brachyuran species (or 
subspecies) of 18 families have been known from Korea, of which 95 species of 16 families 
have been reported from Cheju I. While the faunal study of Korean crabs is relatively well 
performed as mentioned above, still more researches are needed, especially on the crabs of 
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Cheju I., for Cheju I. shows a considerably abundant brachyuran species of its own (in 
Korean waters 38 species have occurred only in Cheju L, prior to this investigation). For 
that reason, the authors intend to clarify the brachyuran fauna of Cheju I. in detail, mo- 


reover to gain a better understanding of the fauna of Korean crabs and their distribution. 


MATERIALS AND METHODS 


Materials of this investigation consist of both specimens collected from 15 localities in 
Cheju I. during the period from January 14 to May 5 in 1985 and also other specimens 
collected before this period and not reported hitherto(Fig.1). Morever, the previous liter- 
ature records on the brachyuran fauna in this area were collectively examined for prepar- 
ing the checklist. 

Collections were chiefly made by the authors with various methods at the intertidal zone 
and with the help of SCUBA team at the shallow waters. Besides that, many specimens 
were also obtained from the materials caught by nets, weirs and the fishing. reel with mu- 
ltiple hooks. They were fixed and preserved in about 94% alcohol. 

For the morphological study, a stereomicroscope and a research microscope were used. 
The species newly known from Korea were described with figures which were made with 
a camera lucida. Classification above the family level followed Bowman and Abele (1982). 

All specimens reported are deposited in the Department of Zoology, Seoul National Uni- 
versity. 


RESULTS 


The results of examining the literature records and the specimens of the Cheju Island bra- 
chyuran crabs are as the following systematic account in which single asterisk(*) indicates 
the species hitherto collected only from Cheju I. and its adjacent waters in Korea, double 
asterisks(**) do the species newly reported from Cheju I. by this study, and triple asterisks 
(***) do the species hitherto unrecorded from Korea. Under each species’ name, the locali- 
ties are cited from literature records, and then also is given the material examined when 
specimens were observed. 

Systematic account 
Superclass Crustacea Pennant, 1777 32 4% 
Class Malacostraca Latreille, 1806 oZ} 7 
Subclass Eurnalacostraca Grobben, 1892 Aez ep 
Superorder Eucarida Calman, 1904 zer 4E 
Order Decapoda Latreille, 1803 Apu E 
Suborder Pleocyemata Burkenroad, 1963 Ze} of 
Infraorder Brachyura Latreille, 1803 chu} ab. 
Section Dromiacea De Haan, 1833 aja sla] g 
Superfamily Dromioidea De Haan, 1833 sjuxe Ah 
Family Dromiidae De Haan, 1833 aq 2) 2 


10. 


11. 


12. 


13. 


14. 
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. *Dromia dehaani Rathbun, 1923 aya a} a] 


Sógwip'o (Kamita, 1941 ; Kim, 1973 ; Kim, 1985) 


. *Dromidia unidentata (Rüppell, 1830) gaala 


Kap'ado (Kim, 1973) 


. Cryptodromia tumida Stimpson, 1858 anza 


Sógwip'o (Kim, 1973) 
Material examined: Sógwip'o (Sammaebong) 1, Jan. 18,1985, (H.S. Kim); 
Piyangdo, 2446, May 2,1985, (H.S. Kim) 


. Petalomera japonica (Henderson, 1888) DERE 


Sógwip'o (Kim, 1973) 


. *Petalomera granulata Stimpson, 1858 2223] 


Sógwip'o (Kim, 1973) 


Section Archaeobrachyura Guinot, 1977 galge a 
Superfamily Homoloidea De Haan, 1839 See} A 
Family Latreillidae Stimpson, 1858 ^beA p 


. *Latreillia phalangium De Haan, 1839 EE 


Sógwip'o(Kim, 1973; Kim & Kim, 1982) 


. *Latreillia valida De Haan, 1889 ISHA AZA 


Sógwip'o (Kim, 1973 ; Kim & Kim, 1982) 


Superfamily Raninoidea De Haan, 1839 chal a 
Family Raninidae De Haan, 1839 ux 


. Ranina ranina (Linnaeus, 1758) | BA 


Sógwip'o (Kamita, 1941 ; Kim, 1973) 


. *Lyreidus stenops Wood-Mason, 1887 DES 


Sógwip'o (Kim, 1973) 
Remark: This species was known previously (Kim, 1973, p.269; Kim and Kim, 1982, 
p.148) as Lyreidus integra Terazaki, 1902 (Miyake, 1983, p.197). 


Section Oxystomata H. Milne Edwards, 1834 Ao 
Superfamily Leucosioidea Samouelle, 1819 BA 43} 
Family Calappidae De Haan, 1833 2] >} 

*Mursia armata De Haan, 1887 xe] 

Sógwip'o (Kim, 1973) 

*Mursia trispinosa Parisi, 1914 AHA EA Ło] 

Sógwip'o (Kim, 1973) 

*Calappa hepatica (Linnaeus, 1764) = 2} =}--7] 

Cheju I. (Sakai, 1937) 

Calappa lophos (Herbst, 1782) ATHA 

Sógwipo (Kamita, 1941 ; Kim, 1973) 

*Calappa terraereginae Ward, 1956 Suez) 

Cheju I. (Sakai, 1937) 
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16. 


17. 


18. 


19. 
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21. 
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28. 
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Matuta lunaris (Forskal, 1775) xl 
Cheju (Kim, 1973) ; Kümnyóng (Kamita, 1941) ; Sóngsanp'o (Kim, 1973); P'yosón 
(Kamita, 1941; Kim, 1973) ; Hyópchae (Kamita, 1941) ; Aewól (Kamita, 1941) 


Family Leucosiidae Samouelle, 1819 uta xb 
*Merocryptus lambriformis A. Milne Edwards, 1873 


Sdgwip’o (Kim, 1973) 


Myra fugax (Fabricius, 1798) — 71} 7] 


Sógwip'o (Kim, 1973) 


Leucosia anatum (Herbst, 1783) zl 0} a} 8} A] 


Sóngsanp'o (Kim, 1973) 


a] uz] 


45 


Remark: This species was known previously (Kim, 1973, p.300; Kim and Kim, 1982, 
p.149) as Leucosia longifrons De Haan, 1841 (Sakai, 1976, p.116). 
*Leucosia obtusifrons, De Haan, 1841 Xu 


Sógwip'o (Kim, 1973) 


Philyra kanekoi, Sakai, 1934 FE AHAZI WA 
Sóngsanp'o (Kim, 1973) ; Hallim (Kim, 1973) 


Section Oxyrhyncha Latreille, 1803 Ay; g 


Superfamily Majoidea Samouelle, 1819 


Family Majidae Samouelle, 1819 2297 x 


*Pleistacantha sanctijohannis Miers, 1879 


Sdgwip’o (Kim, 1973) 


Achaeus japonicus De Haan, 1839 FALA 


Sdgwip’o (Kim, 1973) 


Cheju (Kim, 1985) 


. ** Achaeus tuberculatus Miers, 1879 


. *Achaeus spinosus Miers, 1879 zHAlebzl3-22 


Material examined: Cheju, 18, Apr. 30, 1985, (H.S.Kim) 


. **Oregonia gracilis Dana, 1851 714 Ala] 
Materal examined: Mosülp'o, 12, Jul. 22, 1982, (I.H. Kim) 
. *Zewa okamotoi Sakai, 1938 JAFAZLA 


EROJA 43 


Atal 7} 4] al 


TEETH EY Ob AAA 


Sógwip'o (Kim, 1973 ; Kim & Kim, 1982) ; Wimi (Kim & Kim, 1982) 


. Pugettia incisa (De Haan, 1889) 2 :Jo]« zuo] 


Sógwip'o (Kim, 1973 ; Kim & Kim, 1982) 


Material examined: Cheju, 13, Apr. 30, 1985, (H.S. Kim) 


Pugettia quadridens (De Haan, 1839) END 
Cheju (Kamita, 1941) ; Udo (Kim, 1973) ; Sógwip'o (Kim & Kim, 1982; Kim, 1985) 
Material examined: Sehwa, 22, May 4, 1985, (H.S. Kim); Mosülp'o 13, 18, Jan. 
17, 1985, (C.Y. Chang); Sógwip'o (Sammaebong), 12, Jan. 18, 
Sógwip'o(Sammaebong), 13, 1S, Jan. 18, 1985, (D.H. Kwon); Sógwip'o(Pómsóm), 
1985, (H.S. Kim); Póphwan, 14 (abnormal form). 13 


52 (young), Jan. 17, 
(young), Jan. 19, 1985, 


(H.S. Kim); Kangjong, 13, 


Jan. 15, 


1985, (H.S. Kim); 


1985, (H.S. Kim); 
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Sinch'ang, 12 (ovi), May 3, 1985, (H.S. Kim); Piyangdo, 1:5. May 2, 1985, (H.S. 
Kim) 

Remark: One male collected at Póphwan is an abnormal form, and there is a long 


bifurcated projection between two long rostral spines. 


1mm 


Fig. 2. Pugettia minor Ortmann, 1893, A. male, B. right lst pleopod of male. 
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29. ***Pugettia minor Ortmann, 1893 anja to} a] (ALA) (Fig. 2) 

Pugettia minor Ortmann, 1893, (p.44); Doflein, 1902, (p.656); Balss, 1924, (p.26); Yokoya, 
1933, (p. 149); Gordon, 1931, (p. 554, text-fig. 33a); Sakai, 1934, (p. 294); 1938, (p. 260, pl. 25, 
fig. 2, text-fig. 29); 1965, (p.72, pl. 31, fig. 4); 1976, (p. 199, pl. 83, fig. 2); Takeda & Mi- 
yake, 1969, (p. 506). 

Material examined : 125, Sógwip'o, Feb. 7, 1971, (H.S. Kim) 

Measurement: lengh of carapace 9mm, width of carapace 6.4mm, length of rostrum 
2mm. 

Remarks: This is the first record from outside of Japanese waters, for this species had 
been known only from Japan, where it is widely distributed. The present specimen 
agrees well with the original description by Ortmann(1893) who mentioned about 
only carapace and cheliped, and gave no figure. It also agrees well with the remarks 
by Gordon (1931) who gave figures of carapace, chelipeds and first ambulatory leg; 
with the discription of Sakai (1938) who metioned about carapace, cheliped and the 
ambulatory legs and gave a figure of first pleopod of male which resemble closely 
the one of the present specimen (Fig. 2B) ; with the remarks by Takeda and Miyake 
(1969) who mentioned the cupped postocular tooth and the flattened first and second 
segments of the free portion of the antenna. In the present specimen there are one 


pair of indistinct tubereles on the gastric region beside a median distinct spinous 
tubacle, carinae on the merus and carpus of cheliped are prominent, and the dactyli 
of ambulatory legs bear 10 or more minute denticles on the posterior border. 

Range: Japan (Mutsu Bay~Kyushu) 


30. ***Menaethius monoceros (Latreille, 1825) AZAA) (Fig. 3) 

Pisa monoceros Latreille, 1825, (p. 139) (cited from Forest et Guinot, 1961). 

Menaethius monoceros : H. Milne Edwards, 1834, (p. 339); Alcock, 1895, (p. 197); De Man, 1902, 
(p.662); Stimpson, 1907, (p.25, pl. 3, fig. 6 and p.26); Montgomery, 1931, (p. 417); Sakai, 
1934(p. 294); 1938, (p. 263, pl 26, fig. 3); 1965, (p.74, pl. 33. fig. 4); 1976; (pp. 205-206, pl. 
70, fig. 1); Stephensen, 1945, (p. 105, fig. 20A); Forest et Guinot, 1961, (p. 14, figs. 9a, b). 

Menaethius subserratus Adams &' White, 1848, (pp. 18-19, pl. 4, figs. 1,2); Dana, 1852, (p. 
122, pl. 4, figs. 7a-g). 

Menaethius porcellus Adams & White, 1848, (p. 18). 

Menaethius tuberculatus Adams & White, 1848, (p. 19); Dana, 1852, (p.123, pl. 5, figs. la-c). 

Menaethius angustus Dana, 1852, (p. 120, pl 4, figs. 5a-c). 

Menaethius depressus Dana, 1852, (p.121, pl. 4, figs. 6a-e). 

Menaethius areolatus Dana, 1852, (p. 124, pl. 5, figs. 2a-c). 

Menaethius inornatus Dana, 1852, (p. 125, pl. 5, figs. 3a-d, d). 

Menaethius dentatus Stimpson, 1857(not seen); 1907, (p.25, pl. 3 fig. 6). 

(See also Alcock, 1895, pp.197-198 and Sakai, 1976, p. 205-206 for synonymy.) 

Material examined: 1, Piyangdo, May 2, 1985, (H.S. Kim) 

Measurement: length of carapace (including rostrum) 9.0mm, width of carapace 4.4mm 

Remarks: This species is new to Korean waters. We examined only one relatively small 
female specimen. This species is distributed widely in Indo-Pacific and quite variable. 
We could not read original description by Latreille (1825). Many authors’ descriptions 
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chiefly on carapace and cheliped (H. Milne Edwards, 1834 ; Adams & White, 1848; 
Dana, 1852; De Man, 1902) are brief, and Stephensen (1945) and Forset et Guinot 
(1961) figured the first pleopod of male. The following authors’ descriptions are com- 
paratively detailed. Alcock (1895) listed synonyms and mentioned about carapace, 
eyes, chelipeds and ambulatory legs; Stimpson (1907) described carapace and cheliped 
of “Menaethius dentatus’”; Sakai (1938) did carapace (tubercles, teeth and pseudo- 
rostrum), eyes, antenna, external maxilliped, chelipeds and ambulatory legs. 

The present specimen agrees well with Alock’s description and especially with 
Sakai’s (1938) one. In the present specimen the pseudorostrum is rather short and 
it’s tip is not acute unlike the descriptions by Alcock (1895) and Adams & White 
(1848) but a little bifurcated as in the cases of “Menaethius subserratus Adams & 
White, 1948”, and De Man’s (1902) and Sakai’s (1938) descriptions. Nobody described 
dactyli of ambulatory legs in detail. In the present specimen the dactyli bear 5 or 6 
pairs of spines in two rows along posterior border. 

The specimen was collected at low tide-mark of stony and weedy coast. 

Range: The species ranges widely in Indo-Pacific, from Hawaii and Japan (South of 
Boso Province) to Red Sea and east coast of Africa. 


5mm 


Fig. 3. Menaethius monoceros (Latreille, 1825), female. 


31. 


32. 


33. 


34. 


35. 


36. 


37. 


38. 


39. 


40. 


41. 


42. 


43. 


44. 
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*Huenia proteus De Haan, 1839 9] 57] 

Sógwip'o (Kim, 1973; Kim & Kim, 1982) 

Hyastenus elongatus (Ortmann, 1893) rS 

Mosülp'o (Kim, 1985) ; Sógwip'o (Kim & Kim, 1982) ; Kap'ado (Kim & Kim, 1982) ; 
Hallim (Kim & Kim, 1982) ; Cheju I. (Kim, 1973) 

*Maja spinigera De Haan, 1839 gu e] al 

Sógwip'o (Kim, 1973) 

*Maja miersi Walker, 1890 NBAA 

Cheju 1. (Yokoya, 1933) 

*Chlorinoides longispinus (De Haan, 1839) $3 

Cheju (Kim, 1985): Wimi (Kim & Kim, 1982); Sógwip'o (Kim, 1973; Kim & Kim, 
1982 ; Kim, 1985) 

Material examined : Taep'o, 125, Jan. 15, 1985, (H.S. Kim) 

*Entomonyx spinosus Miers, 1884 7AA] 

Sógwip'o (Kim, 1973; Kim & Kim, 1982; Kim, 1985) 

Material examined : Sinch'ang, 233, 19, May 3, 1985, H.S. Kim; Cheju, 18, 19, 
Apr. 30, 1985, (H.S. Kim) 

Leptomithrax edwardsi (De Haan, 1839) FEDHA 

Sógwip'o (Kamita, 1941 ; Kim, 1973; Kim & Kim, 1982) 

Material examined : Sinch’ang, 1, May 3, 1985, (H.S. Kim) 

*Leptomithrax bifidus Ortmann, 1893 = 7} 4| FEA] 

Cheju (Kim, 1973) ; Wimi (Kim & Kim, 1982); Sógwip'o (Kim, 1973; Kim & Kim, 
1982; Kim, 1985) ; Hallim (Kim & Kim, 1982) 

Micippa thalia (Herbst, 1803) TALA) 

Sógwip'o (Kim & Kim, 1982; Kim, 1985) 

*Micippa philyra (Herbst, 1803) zu} ALA) 

Sóngsanp'o (Kamita, 1941) ; Sógwip'o (Kamita, 1941) 

*Micippa cristata granulipes Zehntner, 1894 AJ AJ ALA) 

Cheju I. (Sakai, 1938) 


Superfamily Hymenosomatoidea MacLeay, 1838 237 43} 
Family Hymenosomatidae MacLeay, 1838 nbabA xp 
Rhynchoplax messor Stimpson, 1858 AUWA 
Sóngsanp'o (Kim, 1973) 
Materail examined : Sógwip'o (Sammaebong), 14, Jan. 18, 1985,(D.H. Kwon) ; Póph- 
wan-ri 1S, Jan. 19, 1985, (H.S. Kim) 
Rhynchoplax coralicola Rathbun, 1909 Xura a 
Sógwip'o (Kim & Kim, 1982) ; Hallim (Kim, 1973) 
Rhynchoplax setirostris Stimpson, 1858 FET} ze] abet a 
Sógwip'o (Kim, 1973; Kim & Kim, 1982) 


Material examined : Cheju, 1€, Apr. 30,1985, (H.S. Kim) 


. Trigonoplax unguiformis (De Haan, 1839) AZA 


46. 


47. 


48. 


49. 


50 Korean J. Syst. Zool. 1(1-2), November, 1985 


Sdgwip’o (Kim, 1985) 
*Elamena truncata (Stimpson, 1858) Lo] apy A 
Pomog-ri (Kim, 1985) 


Superfamily Parthenopoidea MacLeay, 1838 +a] 3 
Family Parthenopidae MacLeay, 1838 apap 3} 
Parthenope (Platylambrus) validus De Haan, 1839 zal 
Sógwip'o (Kim, 1973) ; Cheju I. (Kim & Kim, 1982) 
Parthenope (Rhinolambrus) pelagicus (Rüppel, 1830) xd EAE A 
Cheju I. (Kamita, 1941) 
*** Echinoecus pentagonus (A. Milne Edwards, 1879) ZH LA (IA) (Fig. 4) 
Eumedon pentagonus A. Milne Edwards, 1879, (pp. 104-105) (cited from Miyake, 1939, p.84) 
Eumedonus pentagonus: Balls, 1922, (p. 137) (cited from Sakai, 1965), Sakai, 1938(pp. 349-350, 
pl. 33, fig. 3). 

Echinoecus pentagonus: Rathbun, 1894, (p.66, cited from Sakai, 1938), Miyake, 1939(p. 84); 
Sakai, 1965(p.102, pl. 46, fig. 3); 1976, (p.295, pl. 100, fig. D). 

Echinoecus rathbunae convictor: Miyake, 1939, (pp. 84-88). 

Echinoecus rathbunae Miyake, 1939, (p.84, figs. 1A, 2A 1-2, 3A 1-2). 

Echinoecus petiti nipponicus Miyake, 1939, (p.90, text-figs. 1B, 2B 1-2, 3B 1-3). 
Echinoecus kluzingeri Miyake, 1939, (pp. 85, 88). 
(See also Sakai, 1976, p.295 for synonymy) 

Material examined : 12, Sógwip'o (Pómsóm), Jan. 17, 1985, (H.S. Kim) 

Measurement : length of carapace (including rostrum) 7.3mm, width of carapace 7.7 
mm. 

Remarks : This species is new to Korean waters. The authors could not read the orig- 
inal description but did its important characteristics which were cited by Miyake 
(1939). The present specimen agrees with some of them : *carapace ornamented with 
regional grooves slightly", *distal margin of merus of ambulatory leg produced much 
above the upper margin" and *dactylus of the ambulatory legs furnished with hairs 
on the posterior margin." On the present ‘specimen the carapace including rostrum 
shorter than broad and apex of rostrum not emarginated but entire. The specimen 
agrees very well with the original description of “Echinoecus petiti nipponicus Miy- 
ake, 1939". 'The characteristics of cheliped of the present specimen (fig. 1. B) agrees 
well with the description of “Eumedonus pentagonus : Sakai, 1938". The yellowish 
band on anterior margin and two longitudinal bands on the upper surface of posterior 
half of carapace seem to be much narrower than the ones illustrated by Miyake 

(1939, p.89, text-fig. 1. B) and Sakai (1938, pl.33, fig. 3: 1965, pl.46, fig. 3; 1976, 
pl.100, fig. 1). 
According to Sakai (1976) this crab inhabits the shoal waters commensally attac- 
hed to some sea-urchins (Anthoctdaris crassispina, Pseudocentrotus depressus or 


Echinothrix calamaris). The present specimen was taken by a SCUBA diver from 
rocky bottom about 10m depth and the host was unknown. 
Renge : This species ranges widely in Indo-Pacific, from Hawaii and Japan (south of 
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5mm 


Fig. 4. Echinoecus pentagonus (A. Milne Edwards, 1879), A. female, B. left cheliped. 


Sagami Bay) to the Red Sea and Madagascar. 


Section Cancridea Latreille, 1803 SYA 4 
Superfamily Cancroidea Latreille, 1803 LAA Ak 
Family Atelecyclidae Ortmann, 1893 uas 
50. Trachycarcinus balssi Rathbun, 1932 Zu &ell 
Cheju 1. (Sakai, 1939) 
Material examined : Cheju, 18, 1, Apr. 30, 1985, (H.S. Kim) 


51. 


52. 


53. 


56. 


57. 


59. 


61. 


62. 


63. 


64. 
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Family Cancridae Latreille, 1803 LA x 
*Cancer japonicus Ortmann, 1893 EXE 
Sógwip'o (Kim, 1973; Kim & Kim, 1982) 


Family Corystidae Samouelle, 1819 zl s 
*Jonas distincta (De Haan, 1835) AFAA 
Sdgwip’o (Kim, 1973) 


Section Brachyrhyncha Borradaile, 1907 9S 4 
Superfamily Portunoidea Rafinesque, 1815 XA ub 
Family Portunidae Rafinesque, 1815 Xp xz} 
*Carupa tenuipes Dana, 1851 2p 
Sógwip'o (Kim, 1973) 


. Ovalipes punctatus (De Haan, 1833) Ach A] A 


Cheju (Kim & Kim, 1982) ; Sógwip'o (Kim, 1973) ; Cheju I. (Kamita, 1941) 


. **Liocarcinus corrugatus (Pennant, 1777) 78x] 


Material examined : Cheju, 13, 22, May 1, 1985, (H.S. Kim) ; Sógwip'o, 233,18, 
Jan. 19, 1985, (H.S. Kim) ; Piyangdo, 12, May 3, 1985, (H.S. Kim) 

Portunus (Portunus) sanguinolentus (Herbst, 1796) gaol x a 

Cheju (Kim, 1973) ; Sógwip'o (Kamita, 1941; Kim, 1973) 

Portunus (Portunus) trituberculatus (Miers, 1876) xal 

Sógwip'o (Kamita, 1941) 


. *Portunus (Portunus) pelagicus (Linnaeus, 1766) Al AE Al 


Sdgwip’o (Kamita, 1941) 

Material examined : Cheju, 1 (young), Aug. 15,1984, (LH. Kim) 

Portunus (Monomia) gladiator Fabricius, 1798 7-=27) RA 

Cheju (Kim & Kim, 1982; Kim, 1985) ; Sógwip'o (Kamita, 1941) 

Material examized : Cheju, 253, 82 (1 ovi), May 1, 1985, (H.S. Kim) ; Sógwip'o, 
18, Jan. 19, 1985, (H.S. Kim) 


. *Portunus (Monomia) argentatus (White, 1847) xXuErRESZEXA 


Sógwip'o (Kim, 1973) 

**Charybdis (Gonioneptunus) bimaculata (Miers, 1886) Aua ua 

Material examined : Sógwip'o (fishmarket), 13, 19, Jan. 19, 1985, (H.S. Kim) ; Hallim, 
553, 1= (ovi), May 2, 1985, (H.S. Kim) 

Charybdis (Charybdis) japonica (A. Milne Edwards, 1861) ZA 

Cheju (Kim & Kim, 1982) ; Sógwip'o (Kim, 1973) ; Hallim (Kim & Kim, 1982) 

Charybdis (Charybdis) acuta (A. Milne Edwards, 1869) Ay) x 

Cheju (Kim, 1973) ; Sógwip'o (Kamita, 1941; Kim, 1973; Kim & Kim 1982) ; Kapado 
(Kim, 1973) 

Material examined : Cheju, 2755, May 1, 1985, (H.S. Kim) ; Sógwip'o, 12, Jan. 19, 1985, 
(H.S. Kim) ; Taep'o, 253, 3&8, Jan. 17, 1985, (I.H. Kim) ; Piyangdo, 1, May. 
3, 1985, (H.S. Kim) 

*Charybdis (Charybdis) riversandersoni Alcock, 1899 exul x 
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Sógwip'o (Kim, 1973; Kim & Kim, 1982) 

65. *Charybdis (Charybdis) miles De Haan, 1835 91 7a] € A] 

Sógwip'o (Kim, 1973) 

66. Thalamita sima H. Milne Edwards, 1834 Faan aA 

Cheju (Kamita, 1941 ; Kim, 1973 ; Kim & Kim, 1982 ; Sóngsanp'o (Kim, 1973) ; Sógwip'o 
(Kim, 1973) ; Aewól (Kamita, 1941) 

Material examined : Cheju, 15, 18, May 1, 1985, (H.S. Kim) ; Sógwip'o, 15, 328, 
Jan. 19, 1985, (I.H. Kim) ; Kap'ado, 13, 19, Jan. 17, 1985, C.Y. Chang ; Piyang- 
do, 22, May 2, 1985, (H.S. Kim) ; Piyangdo, 13, May 3, 1985, (H.S. Kim) 

67. *Thalamita prymna (Herbst, 1803) ei A zt e ux a 

Sógwip'o (Kim, 1973) 


Superfamily Xanthoidea MacLeay, 1838 YAA 33 
Family Goneplacidae MacLeay, 1838 AFIA 3 
68. Carcinoplax longimana (De Haan, 1833) YOJA 
Sdgwip’o (Kim, 1973) 
Material examined : Cheju, 12,, Apr. 30, 1985, (H.S. Kim) ; Hallim, 15, May 1, 1985, 
(C.Y. Chang) ; Hallim, 2833, 19, May 2, 1985, (H.S. Kim) 


Family Xanthidae. MacLeay, 1838 YAA 3} 
69. Neoliomera insularis (White, 1847) = maai 
Sógwip'o (Kim, 1973) 
70 *Atergatis floridus (Linnaeus, 1767) no] =H |l 
Sdgwip’o (Kim, 1973) 
71. Atergatis reticulatus De Haan, 1885 E $3i7l 
Cheju (Kim, 1973; Kim & Kim, 1982) ; Sógwip'o (Kim, 1973 ; Kim & Kim, 1982 ; Kim, 
1985) ; Kap'ado (Kim, 1973) ; Aewól (Kamita, 1941) 
Material examined : Sógwip'o, 22, Jan. 19, 1985, (H.S. Kim) ; Kap'ado, 1%, Jan. 17, 
1985, (C.Y. Chang) ; Piyangdo, 12, 12, May 3, 1985, (H.S. Kim) 
72. Macromedaeus distinguendus (De Haan, 1835) ER bi 
Sóngsanp'o (Kim & Kim, 1982) ; Sógwip'o (Kim, 1985) 
Material examined : Cheju, 1 (young), May 1, 1985, (H.S. Kim) ; Sógwip' o(Samm- 
aebong), 12 (young), Jan. 18, 1985, (H.S. Kim) ; Sógwip'o (Pómsóm), 15, 1f, 
Jan. 17, 1985, (H.S. Kim) ; Kap'ado, 355, 22, Jan. 17,1985, (H.S. Kim) ; Mo- 
sülp'o, 13, 19? (ovi), Aug. 24, 1982, (LH. Kim) ; Sinch’ang, 255, May 3, 1985, 
(H.S. Kim) ; Piyangdo, 253, 1%, May 2, 1985, (H.S. Kim) 
73. Leptodius exaratus (H. Milne Edwards, 1834) Xx a] 
Cheju (Kamita, 1941; Kim, 1973) ; Udo (Kamita, 1941; Kim, 1973) ; Namwón (Kim, 
1973) ; Sógwip'o (Kamita, 1941 ; Kim & Kim, 1982) ; Sóngsanp'o (Kim & Kim, 1982) 
; Sdgwip’o (Kamita, 1941; Kim & Kim, 1982) ; Mosülp'o (Kamita, 1941 ; Kim, 1973) 
; Hallim (Kamita, 1941; Kim, 1973) ; Aewól (Kamita, 1941) ; Iho-ri (Kim, 1973) 
Material examined : Sinch’on, 19, Apr. 30, 1985. (H.S. Kim) ; Sónsanp'o, 16, 2FF 
Jan. 18, 1985, (H.S. Kim); Sdgwip’o (Sammaebong), 19,]an. 18, 1985, (D.H. 


74. 


75. 


76. 


77. 


78. 


81. 


54 : Korean J. Syst. Zool. 1(1-2), November, 1985 


Kwon) ; Mosülp'o, 13, Jan. 17, 1985, (C.B. Kim) ; Marado, 233, 22 (ovi), 
Jul 18, 1982, (S.C. Oh) 
Nanocassiope granulipes (Sakai, 1939) zu} A) A 


- Sógwip'o (Kim & Kim, 1982) 


Cycloxanthops truncatus (De Haan, 1837) AOE A 

Sdgwip’o (Kim & Kim, 1982) 

Material examined : Sinch'ang, 383, 329, May 3, 1985, (H.S. Kim); Sógwip'o 
(Pómsóm), 13, Jan. 17, 1985, (H.S. Kim) 

** Actaea semblastae Guinot, 1976 23 all 

Material examined : Cheju, 1, May 1, 1985, (H.S. Kim); Sinch’ang, 1%, May 24, 
1985, (H.S. Kim) ; Sógwip'o (Pómsóm), 1, Jan. 17, 1985, (H.S. Kim) 

Remark : This species was known as Actaea savignyi: Kim, 1973, (p.383) ; Kim and 
Kim, 1982, (p. 151). 

Gaillardiellus orientalis (Odhner, 1925) ERE 

Sóngsanp'o (Kim, 1973) ; Sógwip'o (Kamita, 1941; Kim, 1973; Kim & Kim, 1982); 
Kap'ado (Kim, 1973) 

Material examined : Kap'ado, ] ind., Jan. 17, (C.Y. Chang) ; Mosülp'o, 19 (ovi.), Jul. 
22, 1982, (LH. Kim) 

Remark : This species was belonged previously to genus Actaea, and then Guinot(1976) 
recombined it with Gatllardiellus, 

*Banareia subglobosa (Stimpson, 1858) 3T al AI 

Sógwip'o (Kim, 1973 ; Kim & Kim, 1982) 

Remark : This species was belonged previously to genus Actaea. 


. Hypothalassia armata (De Haan, 1835) 213-30 A] 


Sógwip'o (Kamita, 1941 ; Kim, 1973) ; Marado (Kamita, 1941) 


. *Pilumnus longicornis Hilgendorf, 1878 zc 2] a a A ad zi] 


Sógwip'o (Kim, 1973) 

Pilumnus minutus De Haan, 1835 KIA 

Cheju (Kamita, 1941) ; Udo (Kim & Kim, 1982) 

Material examined : Sóngsanp'o, 14, 19, Jan. 18, 1985, (H.S. Kim) ; Sógwip'o, 18, 
19, Aug. 20, 1982, (L.H. Kim) 


. Heteropilumnus ciliatus (Stimpson, 1858) Busta 


Cheju (Kamita, 1941) 
Material examined : Sinch'ang, 1, May 3, 1985, (H.S. Kim) 


. *Actumnus marissinicus Takeda & Kim, 1977 22 AMA 


Sógwip'o (Kim, 1973; Takeda & Kim, 1977) 
Material examined : Mosülp'o, 1, Jul. 22, 1985, (I.H. Kim) 
Remark : This species was known as Actumnus asper : Kim, 1973, (p.398). 


. Pilumnopeus indicus (De Man, 1887) us ud) 


Cheju (Kamita, 1941) ; Sóngsanp'o (Kim, 1973) ; Udo (Kim, 1973; Kim & Kim, 1982) 
; Sógwip'o (Kim, 1973; Kim & Kim, 1982) ; Hallim (Kim, 1973) 
Material examined : Póphwan-ri, 283, 2598, Jan. 19, 1985, (H.S. Kim); Piyangdo, 


85. 


86. 


87. 


91. 
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253, 1%, May 2, 1985, (H.S. Kim) 
Pilumnopeus makianus (Rathbun, 1929) FEZ YW SUSAaAl 
Cheju (Kim & Kim, 1982) 
Material examined : SOngsanp’o, 1, Jan. 18, 1985, (H.S. Kim) 
*Parapilumnus trispinosus Sakai, 1965 Al7} A] 2 all A} 
Sóngsanp'o (Kim, 1985) ; Sógwip'o (Kim & Kim, 1982) 


Superfamily Grapsidoidea MacLeay, 1838 AA ap» 
Family Grapsidae MacLeay, 1838 AA xp 
Pachygrapsus crassipes Randall, 1839 u} 9} a 
Cheju (Kim, 1973) ; Sóngsanp'o (Kamita, 194] ; Kim, 1973; Kim & Kim, 1982) ; Nam- 
won (Kim, 1973) ; Pomog-ri (Kim, 1985) ; Sógwip'o (Kamita, 1941; Mosülp'o (Ka- 
mita, 1941; Kim, 1973); Hyópchae (Kamita, 1941); Hallim (Kim & Kim, 1982) ; 
Iho-ri (Kim, 1973) 
Material examired : Taep’o, 1, Jan. 15, 1985, (H.S. Kim) ; Marado, 12, Jan. 18, 1982, 
(S.C. Oh) ; Piyangdo, 1, May 2, 1985, (H.S. Kim) 


. Acmaeopleura parvula Stimpson, 1858 of 7] 8] xt zi] 


Cheju (Kamita, 1941; Kim, 1973) ; Sóngsanp'o (Kim & Kim, 1982) ; Sógwip'o(Kamita, 
1941; Kim & Kim, 1982) ; Aewól (Kamita, 1941) ; Iho-ri (Kim, 1973) ; Chwa-myón 
(Kamita, 1941) 

Material examined: Sógwip'o, 33S, 855? (3 0vi), Jan. 15, 1985, (C.Y. Chang); 
Mosülp'o, 55:5, 922 (1 voi), Jan. 17, 1985, (C.B. Kim) ; Marado, 352, 222 


(2 ovi), Jul. 18, 1982, (S.C. Oh) ; Piyangdo, 483, 49? € (3 ovi), May 2, 1985, 
(H.S. Kim) 


Eriocheir japonicus De Haan, 1835 Xd 
Cheju (Kamita, 1941, Kim, 1973) ; Chungmun (Kamita, 1941) 


. Hemigrapsus sanguineus (De Haan, 1835) KARA 


Cheju (Kamita, 1941 ; Kim, 1973) ; Sóngsanp'o (Kamita, 1941 ; Kim, 1973 ; Kim & Kim, 
1982) P'yosón (Kamita, 1941 ; Kim, 1973) ; Namwón (Kim, 1973) ; Sógwip'o (Kamita, 
1941 ; Kim & Kim, 1982) ; Mosülp'o (Kamita, 1941) ; Kümrüng (Kim & Kim, 1982) ; 
Kap'ado (Kim, 1973) ; Iho-ri (Kim, 1973) 

Material examined : Sinch'on, 13, Apr. 30, 1985 (C.Y. Chang) ; Sehwa, 13, May 4, 
1985, (C.Y. Chang) ; Sóngsanp'o, 32 5, 2$? , Jan. 18, 1985, (H.S. Kim) ; Sógwip'o, 
42:3, Jan. 15, 1985, (C.B. Kim) ; Kangjóng, 12, Jan. 15, 1985, (C.Y. Chang); 
Mosülp'o, 453, 158, Jan. 17,1985, (H.S. Kim) ;Piyangdo, 15, 3°, May 2, 
1985, (H.S. Kim) 

Hemigrapsus penicillatus (De Haan, 1835) zx 

Cheju (Kamita, 1941 ; Kim & Kim, 1982) ; Samyang (Kim, 1973) ; Sóngsanp'o (Kam- 
ita, 1941 ; Kim, 1973) ; Kim & Kim, 1982) ; P'yosón (Kamita, 1941) ; Namwón (Kim, 
1973) ; Sógwip'o (Kamita, 1941; Kim, 1973; Kim & Kim, 1982); Kap'ado (Kim, 
1973) ; Mosülp'o (Kamita, 1941; Kim, 1973) ; Kümrüng (Kim & Kim, 1982) ; Iho-ri 
(Kim, 1973) 


92. 


93. 


94. 


95. 


96. 


97. 


98. 


99. 
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Material examined : Sinch’on,203, 329, Apr. 30, 1985, (C.Y.Chang) ; Sehwa, 13, 
May 4, 1985, (C.Y. Chang) ; Sóngsanp'o, 13, 1, Jan. 18, 1985, (C.B. Kim); 
Sógwip'o, 18, Jan. 15, 1985, (H.S. Kim) ; Kangjóng, 483, 139, Jan. 15, 1985, 
(H.S. Kim) ; Kap’ado, 1, Jan. 17, 1985, (H.S. Kim) ; Mosülp'o, 12, Jan. 17, 1985, 
(C.Y. Chang) ; Hallim, 18, 1, May 1, 1985, (H.S. Kim) 

Gaetice depressus (De Haan, 1835) xA 

Cheju (Kamita, 1941; Kim, 1973) ; Sóngsanp'o (Kamita, 1941; Kim, 1973) ; P'yosón 
(Kim, 1973) ; Namwón (Kim, 1973) ; Sógwip'o (Kamita, 1941; Kim, 1973; Kim & 
Kim, 1982; Kim, 1982; Kim, 1985) ; Kap'ado (Kim, 1973) ; Mosülp'o (Kamita, 1941 
; Kim, 1973) ; Kümrüng (Kim & Kim, 1982) ; P'yosón (Kim, 1973) ; Hyópchae (Kim 
& Kim, 1982) ; Hallim (Kim & Kim, 1982) ; Iho-ri (Kim, 1973) 

Material examined : Sinch'on, 288, Apr. 30, 1985, (H.S. Kim) ; Sehwa, 2 * (1 ovi.), 
May 4, 1985, (C.Y. Chang) ; Sóngsanp'o, 953, 1, Jan. 18, 1985, (H.S. Kim); 
Sógwipo 853, 399, Jan. 15, 1985, (H.S. Kim) ; Kap'ado, 13, Jan. 17, 1985, 
(C.Y. Chang) ; Mosülp'o, 2833, 1, Jan. 17, 1985, (C.Y. Chang) ; Piyangdo, 232, 
429, May 2, 1985, (H.S. Kim); Hallim, 12, May 1, 1985, (C. Y. Chang) 

Sesarma (Parasesarma) pictum (De Haan, 1835) ALZA] 

Cheju (Kaita, 1941 ; Kim, 1973) ; Udo (Kamita, 1941 ; Kim, 1973) ; Sóngsanp'o (Kami- 
ta, 1941; Kim, 1973; Kim & Kim, 1982) ; P'yosón (Kamita, 1941) ; Namwón (Kim, 
1973) ; Pomog-ri (Kim, 1985); Sógwip'o (Kamita, 1941; Kim, 1973; Kim & Kim, 
1982) ; Kap'ado (Kim, 1973) ; Mosülp'o (Kamita, 1941; Kim, 1973) ; Kümrüng (Kim 
& Kim, 1982) ; Aewól (Kamita, 1941) ; Iho-ri (Kim, 1973) 

Material examired : Sinch'on, 13, 18, Apr. 30, 1985, (H.S. Kim) ; Póphwan, 932, 
112, Jan. 19, 1985, (H.S Kim); Mosülp'o, 15, Aug. 23, 1985, (LH. Kim); 
Piyangdo, 1€, May 2, 1985, (C.Y. Chang) 

Sesarma (Holometopus) haematocheir (De Haan, 1833) ESA] 

P'yosón (Kamita, 1941) ; Namwón (Kim, 1973) ; Sógwip'o (Kim, 1973) ; Mosülp'o (Ka- 

mita, 1941) ; Iho-ri (Kim, 1973) 

Material examined : Mosülp'o, 1€? (ovi.), Aug. 23, 1982, (LH. Kim) 

Sesarma (Holometopus) dehaani H. Milne Edwards, 1853 ura 


Cheju (Kamita, 1941) ; P'yosón (Kamita, 1941) ; Pomog-ri (Kim, 1985) ; Sógwip'o (Ka- 
mita, 1941 ; Kim, 1973 ; Kim & Kim, 1982) ; Mosülp'o (Kamita, 1941) ; Iho-ri (Kim, 
1973) ; Sinu-myón (Kamita, 1941) ; Kuu-myón (Kamita, 1941) 

*Sesarma (Chiromantes) bidens (De Haan, 1835) 3-0] ut AE Z} A] 

Aewól (Kamita, 1941) 

Cyclograpsus intermedius Ortmann, 1894 e] xt zi 

Cheju (Kamita, 1941 ; Kim, 1973) ; Udo (Kamit, 1941) ; P'yosón (Kamita, 1941) ; Sógwi- 
p'o(Kim, 1985) ; Kap'ado (Kim, 1973) 

Chasmagnathus convexus De Haan, 1835 AA 

Cheju (Kamita,1941) ; Aew6l (Kamita, 1941) 

Helice tridens De Haan, 1835 YA 

Cheju (Kamita, 1941) ; Sóngsanp'o (Kamita, 1941) ; P'yosón (Kamita, 1941) ; Namwón 
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(Kim, 1973) ; Pomog-ri (Kim, 1985) ; Sógwip'o (Kim & Kim, 1982; Kim, 1985); 
Kap'ado (Kim, 1973) ; Mosülp'o (Kamita, 1941) ; Iho-ri (Kim, 1973). 

Material examined : Pophwan, 583, 3, Jan. 19, 1985, (H.S. Kim). 

100. Plagusia dentipes De Haan, 1835 EZRA 

Sóngsanp'o (Kim, 1973) ; Sógwip'o (Kamita, 1941) ; Kap'ado (Kim, 1973). 

Material examired : Sógwip'o (fish market), 15, Jan. 19, 1985, (H.S. Kim) ; Sógwip'o 
(Sammaebong), 1, Jan. 18, 1985, (H.S. Kim) 


Superfamily Ocypodoidea Rafinesque, 1815 BabA] Abah 
Family Ocypodidae Rafinesque, 1815 eA] 3} 
101. Ocypode stimpsoni Ortmann, 1897 uda 
Sóngsanp'o (Kamita, 1941) ; P'yosón (Kamita, 1941; Kim, 1973) ; Hyópchae (Kamita, 
1941) ; Iho-ri (Kim, 1973) 
102. Scopimera globosa De Haan, 1835 eia 
Cheju (Kim, 1973) ; Udo (Kamita, 1941) ; Sóngsanp'o (Kamita, 1941; Kim, 1973 ; Kim 
& Kim, 1982) ; P'yosón (Kamita, 1941; Kim, 1973) ; Sógwip'o (Kamita, 1941 ; Kim, 
1973) ; Mosülp'o (Kamita, 1941 ; Kim, 1973) ; Kümrüng (Kim & Kim, 1982). 
Material examined ; Samyang, 755, 35958, Apr. 30, 1985, (H.S. Kim) 
103. Macrophtalmus (Macrophtalmus) dilatatus (De Haan, 1835) JA 
Sóngsanp'o (Kim, 1973 ; Kim & Kim, 1982). 
104. Macropthalmus (Mareotis) japonicus De Haan, 1835 WA 
P'yosón (Kamita, 1941) ; Namwón (Kim, 1973) ; Sógwip'o (Kamita, 1941; Kim, 1973) 
; Kap'ado (Kim, 1973) ; Mosülp'o (Kamita, 1941 ; Kim, 1973). 


DISCUSSION 


The total number of identified crab species collected from Cheju Island waters chiefly 
during the period from January, 1985 to May, 1985 are 42 species. Of these, 5 species 
CAchaeus tuberculatus and Oregonia gracilis of Majidae, Liocarcinus corrugatus and 
Charybdis (Gonioneptunus) bimaculata of Portunidae, and Actaea semblastae of Xanthid- 
ae) are newly recorded from Cheju Island waters, 3 species (Pugettia minor and Menaet- 
hius monoceros of Majidae, and Echinoecus pentagonus of Parthenopidae) are new to 
Korean waters including Cheju L, and the remaining 34 specices have been known from 
the island. 

In addition to these 42 species there are also 62 species that have been known from the 
island. Thé total number of 104 crab species of Cheju I. are distributed among 6 sections 
and 16 families. The number occupies 56.896 of the total 183 species known from Korean 
waters up to the present, and 41 species (39.496 of the 104 species) were found only from 
Cheju I. and its adjacent waters in Korea. The 104 species consist of two species (1.996) 
of northern form, 40 (38.596) of temperate zone form and 62 (61.596) of southern form. 
Thus Cheju Island has relatively high number of its own local crab species and southern 
form species in comparison with those of other three regions (the Sea of Japan, the Yellow 
See and the Korea Strait). The abundance of southern form in the island is quite reasonable 
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because the island is washed by the warm Tsuchima Current, a branch of the warm Kur- 


oshio Current. 


SUMMARY 


A taxonomic work for clarifying the brachyuran fauna of Cheju Island was made. The 
authors prepared a checklist of crabs of Cheju Island based upon the literature records and 
specimens collected chiefly during the period from January, 1985 to May, 1985. The spec- 
imens were identified into 42 species, of which 5 species are newly recorded from Cheju 
Island waters, 3 species (Pugettia minor and Menaethius monoceros of Majidae, and Ech- 
inoecus pentagonus of Parthenopidae) are new to Korean waters and described with figures, 
and the remaining 34 species have been known from the island. 

The total number of 104 crab species of Cheju I. (the above 42 species and 62 species 
which appear only in literatures) are distributed among 6 sections and 16 families. The 104 
crab species of the island occupy 56.896 of the total 183 species of known Korean crabs. 
Of the 104 species, 41 species (39.4%) were found only from Cheju I. in Korea and 62 spe- 
cies (61:596) are southern (warm water) form. 
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